Lead-induced dysregulation of superoxide dismutases, catalase, glutathione peroxidase, and guanylate cyclase.
Previous studies from this laboratory have demonstrated the presence of oxidative stress and its role in the pathogenesis of lead-induced hypertension. This study was designed to determine whether oxidative stress in animals with lead-induced hypertension is associated with dysregulation of the activities of the main antioxidant enzymes, namely superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPX). In addition, we aimed to determine the effect of lead on the regulation of guanylate cyclase (GC) expression. Male Sprague-Dawley rats were randomly assigned to control and lead-exposed groups, and immunodetectable Cu/Zn SOD, Mn SOD, CAT, and GPX were determined by immunoblotting in the thoracic aorta. Additionally, the activities of these enzymes were measured in the renal cortex, medulla, and thoracic aorta. Furthermore, immunodetectable GC was determined in the thoracic aorta. In the thoracic aorta, lead exposure resulted in significant upregulation of aortic Cu/Zn SOD activity, while CAT and GPX activity and CuZn SOD, Mn SOD, and CAT protein abundance were unchanged. Conversely, GC protein abundance was decreased in thoracic aorta. In renal cortex and medulla, CAT and Cu/Zn SOD activities were increased, while GPX activity was unchanged. Lead-exposed animals exhibited upregulation of some antioxidant enzyme activities, most likely as a compensatory response to lead exposure. However, other enzymes did not compensate in the face of oxidative stress, suggestive of an antioxidant/oxidant imbalance. These findings, combined with decrease in aortic GC protein abundance, provide further evidence for dysregulation of antioxidant/oxidant balance and hypertension in this model.